Ischaemic postconditioning (IPost) has emerged in the last decade as a potential 10 therapeutic intervention for limiting reperfusion injury (Zhao et al., 2003; Ovize et al., 2010) .
11
The procedure is based on application of brief cycles of ischaemia/reperfusion (I/R) 12 immediately after a prolonged ischaemia and it has been reported to reduce myocardial Heart rate is known to play a role in the development of I/R injury (Bernier et al., 24 1989), and it was shown that induction of either slow-or rapid heart rate before ischaemia Moreover, we have shown previously that short periods of rapid ventricular pacing (RVP) 27 applied before an index ischaemia has anti-ischaemic effects (pacing-induced 28 preconditioning) (Ferdinandy et al., 1997a; Ferdinandy et al., 1997b; Ferdinandy et al., 1998) . 29 However, the effect of short periods of RVP performed at the early phase of reperfusion has 30 not been investigated so far.
31
The exact molecular mechanism of myocardial postconditioning is not entirely clear.
32
Increasing evidence suggests that enhanced formation of cardiac peroxynitrite is involved in Therefore, here we aimed to investigate whether RVP applied after index ischaemia has 5 any effect on markers of reperfusion injury and we studied the role of peroxynitrite in the 6 mechanisms of postconditioning. Furthermore, we looked at activation of reperfusion injury 7 salvage kinase (RISK) and survival activating factor enhancement (SAFE) pathways and 
Materials and methods

11
Male Wistar rats were used in our previous and present studies. Meta-analysis was performed on ECGs and infarct size data from our six previous 8 studies done in our laboratory on isolated rat hearts subjected to 30 min regional ischaemia 9 and 120 min reperfusion [ Figure 1A ]. Reperfusion-induced arrhythmias were analysed in the size data exceeding mean ± two standard deviations were excluded from the analysis (n = 6). hearts was replaced by 10-s pacing period (600 bpm; 10 Hz) in 6 alternating cycles during the 25 first 2 min of reperfusion.
26
To assess the severity of cellular damage in the myocardium, the activity of lactate 27 dehydrogenase (LDH) enzyme from coronary effluents (collected during the first 5 min of 28 reperfusion) was measured using a LDH-P kit (Diagnosticum, Budapest, Hungary) (n = 5 in 29 each group). The enzyme activity (U·mL -1 ) measured in an effluent was multiplied with the 30 corresponding coronary flow (mL·min -1 ) to give LDH release expressed as U·min -1 .
31
To determine infarct size, the LAD was reoccluded at the end of reperfusion and hearts
32
were stained with 0.1% Evans-blue to determine area at risk (Csonka et al., 2010 
18
Hearts were subjected to 15 min equilibration period, followed by 30 min regional container. Fluorescence was then detected by a fluorescent microscope (Nikon, Japan) with a 10 590 nm long-pass filter. Images of the hearts were collected digitally (n = 20 in each heart), 11 integrated density were evaluated by ImageJ 1.44p software and expressed in arbitrary unit.
12
The involvement of possible downstream targets in the mechanism of RVP-induced Corporation, Santa Barbara, CA, USA; 1 h, room temperature, 1% milk), membranes were 31 developed using enhanced chemiluminescence kit (Pierce, Rockford, IL, USA).
32
To further prove that both IPost and RVP protocols (i.e. application of brief 33 ischaemia/reperfusion or rapid ventricular pacing) facilitate peroxynitrite formation, 3-9 nitrotyrosine was measured in the absence of index ischaemia. Effect of the protocols on 1 possible downstream targets of peroxynitrite (i.e. RISK and SAFE pathways) was also 2 examined in the absence of preceding index ischaemia.
3
In this set of experiments, the time course of perfusion protocol was adjusted to the 4 previous setup without index ischaemia [ Figure 5A ]. In the normoxic perfusion group (n = 8)
5
hearts were perfused for 52 min. In the repeated brief I/R group (n = 7) hearts were subjected 6 to 45 min perfusion followed by 6 x 10/10-s cycles of no-flow global I/R and 5 min 7 reperfusion. In the repeated brief RVP group (n = 8), the spontaneous rhythm of the hearts 8 was replaced by 10-s pacing period (600 bpm; 10 Hz) in 6 alternating cycles after 45 min 9 perfusion. At the end of perfusion, cardiac free 3-nitrotyrosine level was determined and
10
RISK as well as SAFE pathways were examined as described above. 
16
Differences were considered significant at p < 0.05. Meta-analysis of six separate studies previously performed in our laboratory using the 22 same experimental protocol (i.e. isolated rat hearts subjected to I/R) showed that the presence 23 of VT, VF, or VT+VF with a total duration of longer than 60 s in the first 10 min of 24 reperfusion was associated with a markedly decreased infarct size [ Figure 1B ], respectively.
25
In this analysis a larger area at risk was associated with longer than 60 s total duration of 26 VT+VF [ Figure 1C ]. were analysed.
33
The post-ischaemic LDH release was significantly reduced by RVP [ Figure 2B ]. IPost 1 also reduced LDH release, however, the difference did not reach the level of statistical 2 significance [ Figure 2B ]. Infarct size was significantly decreased by both IPost and RVP
3
[ Figure 2C ]. There was no difference in the area at risk of either experimental group 4 [ Figure 2D ].
5
The incidence of VT and VF was not affected significantly by IPost in our present study 6 [ Figure 3 ]. In contrast, short periods of RVP decreased the incidence of reperfusion-induced 7 VT without having a significant effect on VF [ Figure 3 ].
8
There was no difference in animal weight, heart wet weight, baseline heart rate, 9 coronary flow (baseline, beginning of ischaemia, end of reperfusion) between the 10 experimental groups [ Table 1 ]. In contrast to IPost, coronary flow at the onset of reperfusion was not changed by short periods of RVP compared to I/R control [ Table 1 ].
13
Peroxynitrite is likely involved in rapid ventricular pacing induced-postconditioning 14 To obtain some mechanistic insight into the beneficial effect of RVP, cardiac 3- Figure 4C ].
21
To further prove that the postconditioning manoeuvres induce nitrative stress, cardiac In our present study, using an isolated perfused rat heart model, we confirmed that IPost 
16
In a meta-analysis of our previous studies on isolated hearts subjected to I/R we with lower infarct size in our meta-analysis, we wanted to test whether exogenous rapid difficulty to achieve complete reperfusion; (6) temperature; (7) presence of comorbidities. End of reperfusion 11.5 ± 1.5 9.9 ± 0.9 11.8 ± 1.5 10 a regional ischaemia 11 b 6 x 10 s global ischaemia was applied to induce IPost in the first 2 min of reperfusion.
12
Coronary flow was measured by collecting coronary effluent for 2 min and then was 13 expressed as mL·min -1 .
14 Results are expressed as mean ± S.E.M. *p < 0.05 vs. I/R and RVP, one-way ANOVA. 
